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Introduction
A 2015 World Bank report on attainment of Millennium Development Goals (MDGs) concludes that the number of extremely poor has dropped substantially in all regions with the exception of Sub-Saharan Africa (Caulderwood, 2015) . According to the narrative, with respect to poverty eradication, about 45% of countries in the region are "seriously off track" from attaining the MDGs. As shown in Figure 1 , while other developing regions have seen those living in extreme poverty declining, these rates have been increasing in Sub-Saharan Africa despite its growth-resurgence in recent years. Hence, the African continent is still substantially the poorest region in the world, despite recent narratives of it being on time for Millennium Development Poverty targets (Pinkivskiy & Sala-i-Martin, 2014) or experiencing decreasing poverty relative to other regions of the world (Fosu, 2015) . These stream of studies which have been motivated by currents of, inter alia: an African growth miracle (Young, 2012) , Africa rising (Leautier, 2012) , may be more concerned about extolling the appeals of capital accumulation and the neoliberal ideology, hence, neglecting fundamental ethical issues about sustainable jobs, ecological crisis and inequality (Obeng-Odoom, 2014 ).
Figure 1: Comparative regional poverty levels
Over the past few years, researchers have been interested in the causes of poverty in Africa (Englebert, 2002; Jerven, 2011; Kodila-Tedika & Agbor, 2014) . The studies have either been based on the hypothesis that Africa is different or on the assumption of an African dummy. Some causes of poverty have been social obstacles to technological change and economic prosperity (Amavilah, 2015) . Others entail: (1) loss of traditional institutions (Amavilah, 2014a (Amavilah, , 2006 Lewis, 1955) and/or deinstitutionalization of Africa (Nunn, 2008 (Nunn, , 2009 Nunn & Puga, 2012) ; (2) confusion between 'private use rights' and 'private property rights' (Amavilah, 2015) ; (3) devaluation of local knowledge and overvaluation of foreign knowledge (Brush & Stabinsky, 1996; Raseroka, 2008; Lwoga et al., 2010; Asongu, 2014a; Tchamyou, 2014; Amavilah et al., 2014; ; (4) 'Ignoring art as an expression of technological knowledge' ; (5) too much natural resource idleness (Doftman, 1939; Lewis, 1955; ; Amavilah, 2014a) ; (6) the lack of 'scarcity acknowledgment' (Lewis, 1955; Dorfman, 1939; Lucas, 1993; America, 2013; Fosu, 2013b; Drine, 2013; Looney, 2013; Asongu, 2014ab) ; (7) excessive consumption by the rich of luxurious commodities (Adewole & Osabuohien, 2007; Efobi et al., 2013) ; (8) concerns about colonialism and neocolonialism (Ndlovu-Gatsheni, 2013 ); (9) overly reliance on foreign aid (Moyo, 2009; Obeng-Odoom, 2013; Asongu, 2014d) or Western-led policies (Fofack, 2014) ; (10) lost decades from the Washington consensus (Lin, 2015) owing partly to the false economics of preconditions (Monga, 2014) ; (11) failure to embody qualitative measurements of development into Africa's development paradigms (Obeng-Odoom, 2013) ; (12) fragile institutions, lack of suitable local conditions and inability to effectively negotiate for development assistance (Kayizzi-Mugerwa, 2001 ); (13) low-depth of regional integration (Kayizzi-Mugerwa, et al., 2014) and (14) rational asymmetric development policies of globalisation (Asongu, 2015a) and corruption in international trade (Musila & Sigué, 2010) .
Another stream of the literature has been attempting to address the concern with evidence from comparative economic development. A recent study in this strand which has been qualified as the most important by Santos and Ferreira-Lopes (2013) is that of Galor (2011, 2013) . According to these authors, differences in economic development are traceable to genetic diversity. This relationship in their perspective is non-monotonous (see Figure 2 ) and Kuznets or hump in shaped. The findings are consistent with Spolaore and Wacziarg (2009) who had earlier established the relevance of genetic distance in the diffusion of development.
As shown in Figure 2 , the findings of Ashraf and Galor (hence AG) Source: Ashraf and Galor (2011; Interestingly, the findings of AG have received many commentaries and criticisms in academic and policy-making circles. We present them in terms of direct and indirect responses. First on indirect responses: (1) Ager and Bruckner (2013) have investigated the impact of genetic diversity on economic development in the United States; (2) Campell and Pyun (2015) have examined why societies are poor to find that, contrary to the mainstream narrative, the relationship between GDP per capita and 'genetic distance from the US' disappears after controlling for geography; (3) the indirect and direct relationships between economic growth and ethnic fragmentation have been examined by Papyrakis and Mo (2014) ; (4) Cook (2013) finds that prior to popular usage of effective vaccines and medicines, cross-country genetic disparities are linked to positive aggregate health effects and nexus between ancestral genetic diversity and (5) human capital is examined by Sequeira et al. (2013) , to conclude on a strong hump-shaped nexus.
Second on direct responses: (1) William (2013) is positioned on testing the validity the OAH from a net productivity perspective; (2) Ashraf et al. (2014) have reinvestigated the relationship using 'nigh time light intensity'; (3) Pickrell and Reich (2014) have argued that it is high time to critically engage the relevance of natural selection and current models of genetic diversity; (4) Cardella et al. (2015) have extended AG by investigating the effect of genetic diversity on financial development to confirm the OAH and (5) Guedes et al. (2013) posit that the arguments presented by AG are substantially flawed on both methodological and factual grounds. Guedes et al. (2013) have expressed substantial doubts on the conclusions, pointing to serious issues in the underlying study, among others: deficiencies in the construction of the diversity indicator, concerns in the measurement of development and the abusive use of terminology. Another worry from the critics is the attempt by authors of the underlying study to associate poverty to genes. The present line of inquiry builds on this concern.
In light of the above, this study investigates if poverty is in the African gene. The positioning on Africa has a twofold motivation. First, as far as we have reviewed or judging from the literature highlighted above, no study responding to Ashraf and Galor has exclusively focused on Africa. Second, as evident from the stylized facts above, relative to other developing regions, the continent is still the poorest in the world.
Without undermining the criticisms of Guedes et al. (2013) on the underlying study, we think their critic provides a perspective from researchers who are not economists for the most part and hence, may have limited familiarity with the universe of the economic discipline. In accordance with Gelman (2013) , authors of the study have been quite lucky with their critics because they have been attacked by anthropologists who have presented criticisms on scientific and political grounds. This tendency has provided economists a higher platform because, unlike their antagonists, they have the sentiment of being more critical scholars.
A natural criticism of the above positioning may be that the underpinning for the OAH, while unrestricted in time, is limited in space and therefore a line of inquiry within Africa is not theoretically feasible. To address this issue, we reformulate the 'Out of Africa Hypothesis' into the 'Genetic Diversity Hypothesis' for a 'Within Africa Analysis'. This reformulation has a fivefold motivation: limitations in the concept of space; African dummy in genetic diversity; linearity in migratory patterns, migration origin and underpinnings of genetic diversity in Africa. The last-three are motivated by recent findings from the African Genome Variation Project (Gurdasani et al., 2015) 2 First, on the shortcomings in the concept of space, in spite of the short migratory distance from East Africa to other regions in the continent (Figure 1 Second, the OAH is founded directly or indirectly on an African dummy of genetic diversity. The dummy within this framework represents high genetic diversity. But within this continent there are regions with very high and very low levels of genetic diversity. Hence, a within-Africa analysis is interesting to clarify this heterogeneity. Accordingly, the substantial genetic diversity in Africa (Sanchez-Mazas & Poloni, 2008) , has been documented to also have considerable development implications (Campbell & Tishkoff, 2008) . Unfortunately, while the comparative development effects of genetic diversity is the basis for AG, the authors have considered the continent (with the highest level of genetic diversity) as a dummy in the formulation of the hypothesis underpinning the study. Therefore, there is need to reformulate the OAH into a 'Genetic Diversity Hypothesis', which is the objective of the present line of inquiry.
Third, a broad assumption by GA on the migratory paths from Addis Ababa is that they are linear. This assumption can be debunked on empirical and intuitive grounds. (1) Intuitively, these can only be linear if the migrating population has a prior or final destination in mind. Unfortunately, this was not the case. Hence, migratory patterns might have been Sshaped, U-shaped, O-shaped….etc. In this light, migratory patterns within-Africa should be the most apparent. The position is consolidated by the fact that, the apparent exit from Africa is a relatively small distance connecting Egypt to the Middle East, which would not have been easily found by the migrating populations. (2) From an empirical standpoint, the African Genome Variation Project (AGVP) has established that many Africans have some Eurasian DNA within their genetic ancestry, which means that some Eurasians migrated back into Africa after they left many thousand years ago (Morelle, 2014) . Hence, the destination from Addis Ababa may also have been Africa. In light of the above, we do not find this pattern in Figure 2 (p. 15) of the underlying study, which suggest that the OAH does not account for: (i) exclusive within-Africa migration owing to climatic and logistic factors and (ii) return-to-Africa migration as evidenced from the AGVP findings. Hence, there are solid grounds for a within-Africa analysis because of heterogeneity in genetic diversity across the continent owing to (i) and (ii).
Fourth, on the migration origin provided by the underlying study, the AGVP has provided other insights into how ancient populations migrated within Africa by revealing that, several of the populations in the continent descended from the Bantu, an ethnic group that spread across Africa about 5000 years ago. This is consistent with Bousman (1998) Africa from the Urewe nucleus of Eastern Bantu around 1000-500 BCE and (iii) the third migration phase from the Congo nucleus between 500 BCE and 1000 in the Common Era (CE). According to the narrative, migration towards Addis Ababa is apparent only during the third phase of these expansionary patterns 3 .
Fifth, on the underpinnings of genetic diversity, the assumptions that Africa is very genetically diverse are not so apparent from the conclusions of the AGVP: "Dr Sandhu said: (Morelle, 2014) . This factor is also a natural motivation for a within-Africa assessment.
'The diversity among populations is not as diverse as we expected it to be. That's good, because it means we can now design large scale trials to understand diseases susceptibility'"
In light of the five points above, a Genetic Diversity Hypothesis is preferable to an OAH within the context of this line of inquiry. Given that this study is an extension of Ashraf and Galor, the estimation technique is also consistent with that adopted by the underlying study. The rest of the study is organised as follows. Section 2 reviews existing literature on causes of African poverty and responses to the 'Out of Africa Hypothesis' (OAH). Section 3 provides a historical analysis while Section 4 covers the contemporary analysis. Section 5 concludes.
Causes of African poverty and responses to the 'Out of Africa Hypothesis'

Causes of African poverty
Amavilah (2015) has documented an interesting literature on the causes of African poverty, notably: loss of traditional economic institutions, confusion between 'rights of private use'
and 'private property rights', overvaluation of foreign knowledge and undervaluation of local knowledge, ignorance of art as an expression of technological know-how, too much natural resource idleness, too little knowledge on scarcity and overstressing of the appeals of excessive consumption and benefits of luxury.
In the first strand on loss of traditional economic institutions, consistent with Amavilah (2014a), Lewis (1955) listed economic institutions as second-most relevant in the drivers of economic growth. In line with Amavilah (2015) , the invention of a very 'sophisticated cowrie-based monetary system' by traditional African economic institutions made a substantial but unrecognized contribution to banking and financial technology. This system heralded fiat money when China and Europe were still focusing on commodity money. The combination of the cowrie-based monetary system with paper money in some regions in Africa represented 'sophisticated economic institutions' in the continent. Hence,
given that dysfunctional institutions (especially financial) have contributed to African poverty (Fosu, 2013a; Andrés et al., 2013; Asongu & Kodila-Tedika, 2014) , there is growing evidence in the literature suggesting that countries that retained their traditional institutions (e.g
Mauritius and Botswana) and those that have re-established such institutions like Somaliland are doing relatively better, institutionally-speaking (Amavilah, 2006; Eubank, 2012; Asongu, 2015b ). This narrative is consistent with: (i) the negative effects of institutional confidence and knowledge in knowledge acquisition and innovations (Amavilah, 2009a) and (ii) the evolving stream of studies on the negative long-run impacts of deinstitutionalization on African economic prosperity (Nunn, 2008 (Nunn, , 2009 Nunn & Puga, 2012) .
The second strand from Amavilah (2015) articulates the confusion between 'private use rights' and 'private property rights'. According to the narrative, economic history emphasises that this confusion can be assimilated to de-institutionalization which has stifled the progress of knowledge in African nations. Accordingly, conventional market theory has failed to accommodate certain important features of traditional economies. The equation of 'private use rights' to 'private ownership rights' or that the former is embodied in the latter has severely constrained African economies which have traditionally distinguished individuals' 'private use rights' to natural resources (e.g usage of land for corn cultivation) and ownership of the land, which is considered a gift of nature. While both ownership and use rights are inheritable privately, only the former rights can be exchanged privately, because they are the fruits of labour. A case in point is that a rented apartment cannot be owned and privately used simultaneous.
In the third strand, we engage why devaluation of local knowledge and overvaluation of foreign knowledge represents significant obstacles to progress in technologies.
Accordingly, human local networks based on traditional societies are not very valuable in the field of information and communication technology (ICT) where local networks are important. In this regard, Brush and Stabinsky (1996) have emphasised the role of local knowledge in intellectual property rights. A view consistent with the need for indigenous knowledge systems in the drive towards knowledge (Raseroka, 2008; Lwoga et al., 2010; Asongu, 2014a; Tchamyou, 2014) in the increasing relevance of knowledge economy in African economies (Asongu, 2014cb; Amavilah et al., 2014; .
'Ignoring art as an expression of technological knowledge' is the fourth strand because art is skill from practise and/or formal knowledge (Amavilah, 2015) . According to the narrative, mainstream denial of arts as a form of science has put African countries on the disadvantage. In essence, knowledge is needed to produce art, which can also be considered as applied science. Hence, it follows that art sciences is the creation of wealth.
Too much natural resource idleness in the fifth strand is a plague that has retarded
African nations for many decades. Leaders on the continent have been laying too much emphasis on these natural resources (Lewis, 1955; Amavilah, 2014a) when historical evidence suggests that natural-resource rich countries have done relatively poorer than their resourcepoor counterparts. As sustained by Doftman (1939) with British examples of the pre-Smith époque, unless idle resources are put to productive use, resources that are idle do not produce wealth. Idleness in resources engenders loss of employment and other negative growth externalities. Ultimately, the mere presence of resources is not enough for Africa to escape from poverty. Some have qualified this syndrome as the natural resource curse (Ogwumike & Ogunleye, 2008; Breisinger et al., 2010) .
The sixth strand which is related to the fifth emphasises lack acknowledging scarcity in African countries. Given that some natural resources are finite (Lewis, 1955; Dorfman, 1939) , failing (or refusing) to recognise a resource as both an opportunity and a constraint may be detrimental for the economy in the long-run. Ultimately, the use of resources depends on inter alia: leadership (America, 2013) . Moreover, Asian countries with far less natural resources than African nations who have factored-in this scarcity element have produced an economic miracle that is today widely acknowledged as man-made (Lucas, 1993; Asongu, 2014ab (Drine, 2013; Looney, 2013) .
A seventh stream of the literature focuses on excessive consumption and 'overstressing of rewards from luxury'. In situations of poverty, unproductive effort and time is allocated to acquiring very luxury products. Excessive consumption by the rich on luxurious goods that are often imported for the most part may reflect economic decay (Adewole & Osabuohien, 2007; Efobi et al., 2013) . This has been the case with most African government officials in the past decades (Kodila-Tedika & Bolito-Losembe, 2014).
For brevity and lack of space, we summarise the last strand into concerns about colonialism and neocolonialism (Ndlovu-Gatsheni, 2013) , overly reliance on foreign aid (Moyo, 2009; Asongu, 2014d) or Western-led policies (Fofack, 2014) , lost decades from the Washington consensus (Lin, 2015) owing partly to the false economics of preconditions (Monga, 2014) , political violence and terrorism which are associated with blur economic outlooks 4 , failure to embody qualitative measurements of development into Africa's development paradigms (Obeng-Odoom, 2013 ) and rational asymmetric development policies (Asongu, 2015a) which are constantly putting African countries on the disadvantage when it comes to adopting globalisation-driven neoliberal policies.
Responses to the 'Out of Africa Hypothesis' (OAH)
Of the over 251 citations of AG at the time of this study, as far as we have reviewed, of foreign pathogens mitigates the prevalence and virulence of diseases that are infectious. In essence, prior to effective vaccines and medicine, nations endowed with higher genetic diversity within the system (which also has higher innate resistance levels), experience higher life expectancies and lower rates of mortality resulting from infectious diseases.
The nexus between ancestral genetic diversity and human capital is examined by Sequeira et al. (2013) , who conclude on a strong hump-shaped nexus. The implication is that considerable human capital values these days may be traceable to the genetic diversity of many centuries past.
William (2013) is directly positioned on testing the validity of the OAH from a net productivity perspective that is: a negative impact on social capital and positive effect on technological productivity. The author confirms the hump-shaped nexus between per capita income and genetic diversity to confirm the underlying hypothesis. 
Guedes et al. (2013) present a critic building on a position by AG that 'the high degree of diversity among African populations and the low degree of diversity among Native
American populations have been a detrimental force in the development of these regions'(p.
71
). The authors demonstrate that the arguments presented by AG are substantially flawed on both methodological and factual grounds. They further caution that as social scientists start exploring the freshly available data on genetic diversity, it is also critical to bear in mind that methodological and data perspectives from non-experts can have substantial detrimental politico-social impacts.
We have already discussed how our present line of inquiry steers clear of the above literature in the introductory section. Our contribution to the underlying literature also draws from the five main criticisms of the OAH we have discussed in the same section; on which bases we have reformulated the OAH into the Genetic Diversity Hypothesis. Accordingly, this reformulation has been motivated by five shortcomings arising for the most part from recent findings of the African Gerome Variation Project published in the journal Nature. The engaged limitations, include: shortcomings in the concept of space, African dummy in genetic diversity, linearity in migratory patterns, migratory origins and underpinnings of genetic diversity in Africa.
The Historical Analysis
3.1Data and Methodology
This section is focused on the data and methodology used for assessing the precolonial effect of genetic diversity on development. For brevity, lack of space and the interest of avoiding repetitions from the underlying paper, in order to focus on the main contributions of this study, we assume that the interested reader has foreknowledge of the underlying paper.
Hence, we do not expand discussions on variables and methodology which are straight forward and simple to understand. Consistent with the underlying paper, the dependent variable is historical population density, the main independent variable is genetic diversity while the control variables are Neolithic transition timing and land productivity. The latest embodies three geographic indicators, inter alia: (i) absolute latitude, (ii) an index used to assess the suitability of land for the purpose of agriculture and (iii) the percentage of arable land.
The estimation technique consists of employing heteroscedasticity consistent Ordinary Least Squares (OLS) to regress the 'logarithm (log) of population density in 1500 CE' on genetic diversity, conditional on other covariates. The baseline specifications which are consistent with the underlying study can be provided upon request. What is worthy of note however, is the information criterion used to determine the presence of a hump-shaped nexus or investigated hypothesis. Accordingly, the interactive regressions are interpreted as marginal effects. Hence, evidence of diminishing marginal impacts of genetic diversity on the dependent variable is consistent with a hump-shape relationship. In other words, we expect the estimated coefficient for genetic diversity to be positive while that corresponding to the 'squared value of genetic diversity' should be negative.
Historical empirical findings
In this section, we present the historical empirical findings of the nexus between population growth and genetic diversity in the pre-colonial Malthusian era. Three main issues are addressed: the effect of observed diversity in the limited sample, baseline assessments for the extended model and robustness checks based on the diversity mechanism in relation to alternative concepts of distance (entailing aerial distance from East Africa and migratory distances from various global 'placebo' points of origin). Table 1 which is based on results from the limited sample explains the comparative development by regressing the logarithm of population density in 1500 CE. Two findings are noticeable in relation to the underlying study: (1) the OAH is not confirmed and (2) but for land suitability for agricultural purposes which has the expected significant positive sign, the other control variables are not significant. In Table 2 , the information criterion for a hump-shaped nexus between economic development (proxied with population density) and ethnic diversity is not confirmed for migratory distance and mobility index. Moreover, contrary to the underlying study, the nexus is more likely to be U-shaped. From Table 3 which provides baseline findings from an extended sample, the information criterion for a hump-shaped relationship between economic development (proxied with population density) and ethnic diversity is also not confirmed for predicted diversity. Moreover, contrary to the underlying study, the nexus is more likely to be U-shaped. Consistent with the underlying study, we assess the robustness of the earlier results by using aerial distance and migratory distances to examine the investigated relationship. While neither a U-shape nor a Kuznets pattern is confirmed, the control variables are significant with the expected signs. 
Contemporary Analysis
In this section we discuss the data, methodology and empirical findings of the contemporary investigation in an African context.
4.1Data and Methodology
Data
Consistent with the underlying study, this paper employs the index of contemporary national population. In order to account for the between-group dimension of diversity in the index, a new measure of genetic diversity that is ancestry-adjusted is employed. This is meant to take into consideration the diversity resulting from disparities in sub-national ethnic groups.
Accordingly, this measurement of genetic diversity that is adjusted for ancestry should have a greater magnitude in the prediction of contemporary economic development. In Table 5 this intuition is apparent after comparing the fourth and fifth specifications. 
Methodology
In accordance with the underlying study, the regression specifications used in the contemporary context are consistent with those employed in the historical analysis, but for the fact that the contemporary specifications are augmented with more control variables to account for geographical, cultural and institutional factors. Moreover, it is should be noted that the income per capita employed is in the year 2000 CE, for the most part.
Results for Comparative Development
Based on the findings in Table 6 , the hump-shaped relationship is confirmed. Hence, while the underlying 'genetic diversity' hypothesis is not valid from an exclusive African context in the pre-industrialisation époque; it is in the contemporary era. It should be noted that while the dependent variable of the first-three specifications is 'income per capita in 2000 CE', the dependent variable of the fourth specification is 'population density in 1500 CE'.
The findings in Table 6 are broadly confirmed in Table 7 , which controls for additional geographical, cultural and institutional factors. Most of the significant control variables have the expected signs that are consistent with the underlying study. 
The Costs and Benefits of Genetic Diversity
In this section, we assess the mechanisms via which genetic diversity leads to a Kuznets curve when associated with per capita income in contemporary times. According to the theoretical underpinnings, such diversity should confer some costs on productivity in terms of social benefits and capital which entail the creation and dissemination of more knowledge. Consistent with the narrative, nations with greater diversity are characterised with a lower degree of interpersonal trust and a higher rate of contributions to knowledge by means of scientific publications.
Hence, we assess whether ethnic diversity affect scientific publications in Africa using the average number of scientific articles published annually for the period 1981-2000.
Contrary to the findings of the underlying paper which has established a positive nexus, we find a negative relationship. The only significant control variable (or years of schooling) has the positive expected sign.
It is important to devote some space to elucidating why this relationship is insignificantly negative. In accordance with Asongu (2014c, p. 577) , the low rate of scientific publications in Africa is traceable to other factors that may be more relevant than ethnic diversity. These include, inter alia: (1) the lack of substantial incentives from governments for research purposes; (2) very few tertiary school graduates pursuing studies to research levels for politico-economic reasons; (3) high levels of academic brain drain; (4) research disincentives, essentially because appointments in academia as politically-motivated and (5) a culture favouring oral exams and teaching experience for academic promotions 5 . 
Concluding implications
A 2015 World Bank report on attainment of Millennium Development Goals concludes that the number of extremely poor has dropped substantially in all regions with the exception of Sub-Saharan Africa. We have assessed if poverty is in the African gene by revisiting the findings of Galor (2011, 2013) and reformulating the 'Out of Africa Hypothesis' (OAH) into a 'Genetic Diversity Hypothesis' for a 'Within Africa Analysis'. We have motivated this reformulation with five shortcomings arising for the most part from the 2015 findings of the African Gerome Variation Project, notably: limitations in the concept of space, African dummy in genetic diversity, linearity in migratory patterns, migratory origins and underpinnings of genetic diversity in Africa. Ashraf and Galor have concluded that crosscountry differences in development can be explained by genetic diversity in a Kuznets shape.
Our results from an exclusive African perspective confirm the underlying hypothesis in a contemporary context, but not in the historical analysis. Concretely, we have established the following. First, from the historical findings, the U-shape nexus is valid for: migratory distance, mobility index and predicted diversity. Second, with regard to the contemporary results, the underlying Kuznets or hump-shape is valid for predicted diversity (ancestry adjusted).
We have limited the analytical discussion to assessing the shape of the investigated nexuses and resisted the itch of engaging the implications of magnitudes in estimated coefficients because; they have been heavily criticised as unrealistic. We quote Gelman (2013) What is more granted is that the deep-rooted factors that were determined thousands of years ago have had a significant impact on economic development since the dawn of civilization to the present contemporary period. While regions in Africa with medium ethnic diversity experienced the lowest levels of economic development in the pre-colonial era, in the post colonial era however, they have been experiencing higher levels of economic development as evident by the inverted U-shape relationship in the contemporary analysis.
Hence it follows that, genetic diversity could explain poverty within Africa and poverty is not in the African gene from a within-Africa comparative standpoint.
In light of our motivation for extending Ashraf and Galor, the above findings have at least four main implications. First, there is a shortcoming in the concept of space.
Accordingly, in spite of the short migratory distance from East Africa to other regions in the continent, the distance from Addis Ababa to intermediate waypoints is also significantly granted within Africa. Second, while the OAH is based on an African dummy of genetic diversity, within Africa, there are regions with significantly varying levels of genetic diversity which when considered, extends the debate with interesting findings. Third, the linearity assumption of migratory paths may be questionable owing to: (i) lack of knowledge by migrants of migration destinations from a theoretical perspective and (ii) a 'back to Africa' migration pattern recently established empirically by the African Genome Variation Project (AGVP) which has concluded that many Africans have some Eurasian DNA within their genetic ancestry, implying that some Eurasians migrated back into Africa after they left many thousand years ago (Morelle, 2014) . Fourth, adopting a Genetic Diversity Hypothesis in place of an OAH would improve scholarly insights into the effects of genetic diversity on comparative development because we have shown that a within-Africa analysis also validates the underlying hump-shaped nexus. In essence, while from an OAH, poverty may be in the African gene, using a Genetic Diversity Hypothesis for a within-Africa assessment reveals the contrary There is a growing body of evidence, suggesting that poverty may leave some marks on genes. Hence, assessing the role of poverty variables on genetic diversity in Africa is an interesting future research direction.
